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Hereditary polycystic kidney disease (adult form): A microdis-
section study of two cases at an early stage of the disease. Kidney
fragments from two cases of hereditary polycystic kidney disease
(adult fonn) at an early stage were examined by microdissection.
Localized cystic dilatations were found in proximal and distal
tubules, loops of Henle, and collecting tubules. Entirely normal
nephrons and collecting tubules were also observed. Abnormal
branching of collecting tubules or the abnomal attachment of
nephrons, as described in other microdissection studies, were not
found. Our observations do not confirm the hypothesis that the
adult form of hereditary polycystic kidney disease is the conse-
quence of ampullary dysfunction during early development.
Maladie polykystique heréditaire (forme de l'adulte): Etude par
microdissection de deux cas a un stade précoce de Ia maladie. Des
fragments de deux reins polykystiques de l'adulte, a un stade
précoce de Ia maladie ont été étudiés par microdissection. Des
dilatations kystiques localisées ont été retrouvées dans les tubes
proximaux et distaux, les anses de Henle et les tubes collecteurs.
Des nephrons et des tubes collecteurs strictement normaux ont
également été observes. La ramification anormale des tubes col-
lecteurs ou l'attachement anormal des néphrons décrits dans
d'autres etudes de microdissection n'ont pas été retrouvés. Nos
observations ne confirment pas l'hypothèse proposant la maladie
kystique du rein de l'adulte comme consecutive a une dysfonction
ampullaire au cours du developpement renal précoce.
Hereditary polycystic kidney disease (adult form)
is usually thought to be secondary to an anomaly
during early kidney development. Abnormal branch-
ing of collecting tubules and abnormal attachment of
nephrons have been described [1—31. It must be
noted, however, that the exact stage of the disease at
which these studies were performed is not mentioned
and the published pictures are not entirely convinc-
ing. For this reason, microdissection studies were
undertaken in adult polycystic kidneys at an early
stage of the disease.
Methods
The first kidney was surgically removed from a 35-
yr-old woman with left kidney carcinoma. There was
a positive family history: the mother died at age 53
from polycystic kidney disease; and one sister, a
great-uncle, and a cousin were similarly affected. In
this family, death from renal insufficiency occurred
between 40 and 50 yr of age. At the moment of
nephrectomy, renal function was still satisfactory
(creatinine clearance, 118 mI/mm). The radiologic
diagnosis of carcinoma in a cystic kidney was made
at the time of exploration for hematuria. The left
kidney was palpable. During the operation, the
slightly enlarged kidney was removed (total weight,
300 g after fixation in 10% formalin). After stripping
off the fibrous capsule, multiple cysts containing
transparent fluid were exposed (Fig. 1.) Their maxi-
mum diameter was 2 cm. The pelvis and ureter were
normal. The diagnosis of clear-cell carcinoma in the
lower pole was confirmed histologically. Wedge-
shaped pieces of tissue, not more than 2 mm in
thickness, were cut from the coronally bisected kid-
ney to include the cortex and medulla in continuity.
A number of representative samples from different
lobes of the kidney were taken for microdissection.
The second patient was a 33-yr-old woman, on
whom we operated for a large stone in the intrarenal
pelvis. There was a positive family history of poly-
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Results
Glomeruli. Glomerular cysts were occasionally
found, but the majority of glomeruli were normal.
Tubules. Localized cystic formations were found
along all parts of the nephrons and collecting ducts
(Fig. 2—6), which agrees with earlier microdissection
studies [1—31 and reconstructions [51. The cysts
were always connected to nephrons. As a rule, the
cysts in the nephrons have relatively thin walls.
Many normal nephrons were observed. We have
never observed abnormal branching of collecting tu-
bules or abnormal localization of attachment of
nephrons to collecting tubules. Normal ramification
is illustrated in Figs. 5 and 6.
Discussion
Fig. 1. Section of kidney fragment from a surgically removed
kidney in a 35-yr-old woman presenting with left kidney carci-
noma. Multiple cysts, maximum of 2 cm tn diameter, are present.
Cysts are surrounded by parenchyma of normal aspect.
cystic kidneys. The mother died of this disease at the
age of 50 yr. Urography showed enlarged kidneys
(length, 18 cm) and cysts of varying size. Renal
function was normal (creatinine clearance, 130 mll
mm). During surgical intervention, a typical macro-
scopic aspect of polycystic kidney was found.
Groups of cysts were surrounded by parenchyma of
normal aspect. A fragment of renal tissue containing
cortex and medulla was taken surgically during
nephrotomy.
The representative fragments from both kidneys
were macerated in concentrated hydrochloric acid
for a period of between 40 and 48 hr. The fragments
were then bathed in distilled water. The dissection
was performed between 24 and 36 hr after macera-
tion, using the method of Darmady [4]. From each
kidney, approximately 100 nephrons and 20 collect-
ing tubules from both cortical and medullary regions
were studied.
Osathanondh and Potter and, subsequently,
Hèggo described adult polycystic kidney disease as
resulting from "abnormalities of the collecting tubule
branching through injured ampullae that lose their
propensity for normal dichotomous division and may
stop dividing or may divide into an excessive number
of branches producing pseudopapillae" [1—31. Our
data from two adults with hereditary polycystic dis-
ease at an early stage do not show abnormal branch-
ing of collecting tubules.
Several hypotheses can be raised to explain this
discrepancy. It could be argued that, perhaps, adult
polycystic kidney disease is not a homogeneous mor-
phological entity and that more than one lesion could
coexist. The available genetic and morphologic evi-
dence, however, is not in favor of this explanation. It
is also unlikely that lesions could have changed with
time, as it is hard to imagine how branching anoma-
lies could appear in a mature organ. A more likely
explanation is that there was a misinterpretation of
the data, due to the fact that previous studies have
been performed at a later stage of the disease. Dif-
fuse enlargement of collecting tubules may mimic
irregular and rapid branching. In addition, it must be
noted that in normal kidneys the branches of the
collecting ducts can be rather irregular and give rise
to clusters of dichotomous divisions (Fig. 7). This
can be falsely interpreted as abnormal branching.
Conflicting explanations have been proposed for
the pathogenesis of this polycystic kidney disease.
Potter stated that polycystic kidney disease (adult
form, type II!) is caused by interference with ampul-
lary activity, but unlike type II (multicystic, dysplas-
tic kidney), in which all ampullae within given areas
are involved, here some of the ampullae escape and
produce normal collecting tubules and nephrons.
Fig. 3. Glomerulus (1), proximal convoluted tubule (2). A single cyst is situated along the path of an otherwise normal pioximal tubule. In A
and B, the tubule distal to the cyst has been disrupted during the manipulation. In C, the proximal and distal part are present.
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Fig. 2. (iIn,icrulu. (1). proximal con voluted tubule t2 and the loop u/Hen/c (3). Cysts are situated on the proximal convoluted tubule and
joop of Hcnle (un-ow-heads). (Magnification 12.5; enlargements. x31 .25 and X2.)
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Fig. 4. Cystic ectasias on the descending limb of the loop ofF/nile. The junction of the descending and ascending portions olthe loop of
Henle and the angle of Henles loop are indicated by ornnt-lieads. 1Mailicalion. x12.5: enlargements. >31.25 and x2(l).)
/
Fig. 5. Collecting system from the base of the medullary pyramid in the cortex. Note long branchiess collecting tubules with normal
branching (x 12.5; enlargements, x 31.25) and cystic ectasias and diverticula (arrows on both) on collecting and distal convoluted tubules.
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Fig. 6. Collecting system from the cortico-medullary junction, showing long branchless
collecting tubules and distal convoluted tubules with cystic ectasias (arrow-heads). The
portion of several tubules adjacent to the cystic formations have been broken during the
miscrodissection procedure. (Magnification, x 12.5; enlargements, x3 1.25.) No presence of
abnormally branched collecting tubules or of abnormally attached nephrons are found.
That it should result from a developmental distur-
bance already conditioned during intrauterine life,
which could cause later changes, was deduced by the
abnormal branching of collecting tubules and abnor-
mal locations of attachment of nephrons to collecting
tubules. As mentioned, our data do not confirm the
observations on which this hypothesis is based. Sug-
gested causes of cystic disease include obstruction
by intraluminal material and extraluminal compres-
sion. We have found no evidence of nephron or
collecting duct obstruction in our material.
Darmady, Offer, and Woodhouse 16] have sug-
gested that the renal changes might be due to a long-
acting, genetically determined, toxic metabolite at
points where the filtrate is maximally concentrated.
The random distribution of the cystic lesions over
the entire nephron and collecting duct areas in the
present study does not support this hypothesis. At-
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Fig. 7. Collecting system from a 40-yr-old man who died of carcinoma of the bladder with no
symptoms of renal disease, showing collecting tree extending from their origin at the cortico-
medullary junction to as far down as the inner zone of the medulla. Note the rather irregular
branching of the collecting tree (magnification, x 12.5).
tempts to find a cause for the formation of cysts have Our data are not in contradiction with such a
led to several animal models [7, 8] which show that mechanism.
various chemical alterations may induce cyst forma-
tion. Each chemically induced cyst shows a similar- Acknowledgments
ity to the human cystic disease. Loss of tubular wall Professor Paul Michielsen, M.D., Head of the De-
support might be induced through an effect on either partment of Nephrology, University of Leuven (Bel-
the cell interconnection or the basement membrane. gium), reviewed this study.
Adult hereditary polycystic kidney disease 525
Reprint requests to Dr. Luc Baert, Division of Urology, Clinic
Maria's Voorzienigheid, Loofstraat, 43,8500 Kortrijk, Belgium.
References
1. OSATHANONDH V, POTTER EL: Pathogenesis of polycystic
kidneys: Type 3 due to multiple abnormalities of development.
Arch Pathol 77:485—512, 1964
2. POTTER EL: Normal and Abnormal Development of the Kid-
ney. Chicago, Year Book Medical Publishers, 1972
3. HEGGO 0: A microdissection study of cystic disease of the
kidneys in adults. JPatholBact 91:311—315, 1966
4. BAERT L, STEG A: Is the diverticulum of the distal and the
collecting tubules a preliminary stage of the simple cyst pathol-
ogy in the adult? J Urol 118:707—710, 1977
5. LAMBERT PP: Le rein polykystique; Etude morphologique,
clinique et physio-pathologique. Paris, Masson & Cie, 1943
6. DARMADY EM, OFFER J, WooDHousE MA: Toxic metabolic
defect in polycystic disease of kidney: Evidence from micro-
scopic studies. Lancet 1:547—550, 1970
7. CARONE FA, ROWLANO RG, PERLMAN SG, GANOTE CE: The
pathogenesis of drug-induced renal cystic disease. Kidney mt
5:411—421, 1974
8. RESNICK JS, BROWN DM, VERNIER RL: Normal development
and experimental models of cystic renal disease, in Cystic
Diseases of the Kidney, edited by GARDNER KD, New York,
John Wiley & Sons, 1976, pp. 221—241
